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(57)Abstract: 

PROBLEM TO BE SOLVED: To overcome the problem 



such that a conventional white LED manufactured by 
coating a YAG phosphor on a light-emitting surface of a 
blue LED or dispersing it into a sealing resin is 
insufficient in brightness to be used for lighting. 
SOLUTION: Related to the white light-emitting element 
the light emitting part of the blue LED comprising group 
III nitride semiconductor is provided with an oxynitride 
glass phosphor layer to which a luminescent center is 
added. As the oxynitride glass, especially, a Ca-AI-SI- 
O-N oxynitride glass to which Eu2+ ion is added as the 
luminescent center is used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the flip chip mold light emitting device which has the glass fluorescent substance 
layer which changes a part of light emitted from the light emitting device which consists of an III 
group nitride semi-conductor formed on the transparent substrate, and a light emitting device 
into light with wavelength longer than the light to which it is emitted from a light emitting device 
The white light emitting device characterized by having the oxy-nitride glass fluorescent 
substance layer which added the emission center on the field of the substrate which is on a 
transparent substrate and carried out the laminating of the III group nitride semi-conductor at 
least, and the reverse field. 

[Claim 2] The white light emitting device according to claim 1 characterized by oxy-nitride glass 
being calcium-aluminum-Si-O-N system oxy-nitride glass which added Eu2+ ion as an emission 
center, 

[Claim 3] The manufacture approach of the white light emitting device according to claim 1 or 2 
characterized by forming the oxy-nitride glass fluorescent substance layer which added the 
emission center by the RF spatter. 

[Claim 4] The manufacture approach of the white light emitting device according to claim 1 or 2 
characterized by forming by spreading of the oxy-nitride glass fluorescent substance which 
distributed in resin the oxy-nitride glass fluorescent substance layer which added the emission 
center, 

[Claim 5] The white light emitting device characterized by having at least the oxy-nitride glass 
fluorescent substance layer which added the emission center on the transparent electrode side 
in the light emitting device which has the glass fluorescent substance layer which changes a part 
of light emitted from the light emitting device which has a transparent electrode, and a light 
emitting device on the III group nitride semi-conductor formed on the substrate into light with 
wavelength longer than the light to which it is emitted from a light emitting device. 
[Claim 6] The white light emitting device according to claim 5 characterized by oxy-nitride glass 
being calcium-aluminum-Si-O-N system oxy-nitride glass which added Eu2+ ion as an emission 
center. 

[Claim 7] The manufacture approach of the white light emitting device according to claim 5 or 6 
characterized by forming the oxy-nitride glass fluorescent substance layer which added the 
emission center by the RF spatter. 

[Claim 8] The manufacture approach of the white light emitting device according to claim 5 or 6 
characterized by forming by spreading of the oxy-nitride glass fluorescent substance which 
distributed in resin the oxy-nitride glass fluorescent substance layer which added the emission 
center. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the white light emitting device which 
combined the light emitting device using the III group nitride semi-conductor (general formula: 
AIGaInN) with respect to a white light emitting device and its manufacture approach, and the 
glass fluorescent substance, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The fluorescent substance (YAG system fluorescent substance) 
which doped Ce as white light emitting diode in the YAG system oxide parent grid known for the 
empirical formula of 3(Y, Gd) (aluminum, Ga)5012 What [ was distributed in the closure resin 
which surrounds the blue light emitting diode (blue LED) using an III group nitride semi- 
conductor ] (a patent number 2900928. a patent number 2998696. patent number 2927279) What 
formed membranes on blue LED as a fluorescent substance layer of the shape nature of a non- 
particle (JP.1 1-46015,A) is known. These are used for the back light of a display, the illumination 
type actuation switch, the LED drop, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] Since blue LED of high brightness using an III group 
nitride semi-conductor put in practical use, the attempt which is going to use blue LED for white 
lighting is advanced. However, white LED of brightness which applies a YAG system fluorescent 
substance to the conventional blue LED chip, and is made was inadequate as an object for 
lighting. It is because a YAG system fluorescent substance has excitation efficiency worse than 
400nm to the light of long wavelength. Incidentally the white for lighting points out all colors 
currently used for lighting, such as a sunlight color, a fluorescent lamp color, and an electric bulb 
color. This invention aims at offering the new white light emitting device which combined the light 
emitting device using an III group nitride semi-conductor which has brightness sufficient as an 
object for lighting, and the glass fluorescent substance, and its manufacture approach. 
[0004] 

[Means for Solving the Problem] this invention — (1) — with the light emitting device which 
consists of an III group nitride semi-conductor formed on the transparent substrate In the flip 
chip mold light emitting device which has the glass fluorescent substance layer which changes a 
part of light emitted from a light emitting device into light with wavelength longer than the light 
to which it is emitted from a light emitting device On the field of the substrate which is on a 
transparent substrate and carried out the laminating of the III group nitride semi-conductor at 
least, and a reverse field The white light emitting device characterized by having the oxy-nitride 
glass fluorescent substance layer which added the emission center. (2) — a white light emitting 
device given in (1) characterized by oxy-nitride glass being calcium-aluminum-Si-O-N system 
oxy-nitride glass which added Eu2+ ion as an emission center — it comes out. 
[0005] Moreover, (1) characterized by this invention forming the oxy-nitride glass fluorescent 
substance layer which added (3) emission centers by the RF spatter or the manufacture 
approach of a white light emitting device given in (2), (4) — (1) characterized by forming by 
spreading of the oxy-nitride glass fluorescent substance which distributed in resin the oxy- 
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nitride glass fluorescent substance layer which added the emission center, or the manufacture 
approach of a white light emitting device given in (2) — it comes out. 

[0006] Moreover, the light emitting device which has a transparent electrode on the III group 
nitride semi-conductor in which this invention was formed on (5) substrates. In the light emitting 
device which has the glass fluorescent substance layer which changes a part of light emitted 
from a light emitting device into light with wavelength longer than the light to which it is emitted 
from a light emitting device The white light emitting device characterized by having at least the 
oxy-nitride glass fluorescent substance layer which added the emission center on the 
transparent electrode side, (6) — a white light emitting device given in (5) characterized by oxy- 
nitride glass being calcium-aluminum-Si-O-N system oxy-nitride glass which added Eu2+ ion as 
an emission center — it comes out. 

[0007] Moreover, (5) characterized by this invention forming the oxy-nitride glass fluorescent 
substance layer which added (7) emission centers by the RF spatter or the manufacture 
approach of a white light emitting device given in (6), (8) — (5) characterized by forming by 
spreading of the oxy-nitride glass fluorescent substance which distributed in resin the oxy- 
nitride glass fluorescent substance layer which added the emission center, or the manufacture 
approach of a white light emitting device given in (6) — it comes out. 
[0008] 

[Embodiment of the Invention] As a new fluorescent substance ingredient, the fluorescent 
substance which used oxy-nitride glass as the parent raw material is reported (solid-state 
physics Vol.35, No.6 (2000)). The peak of an excitation spectrum is 350nm - 500nm, and the 
fluorescent substance which used oxy-nitride glass as the parent can excite a fluorescent 
substance most efficiently at blue LED (the core of luminescence wavelength is 450nm - 
520nm.) using an III group nitride semi-conductor. Then, this invention person developed the 
white light emitting device of a well head and high power by combining with blue LED using an III 
group nitride semi-conductor the fluorescent substance which used oxy-nitride glass as the 
parent ingredient. 

[0009] As oxy-nitride glass. Si-O-N, Mg-Si-O-N, aluminum-Si-O-N, Nd-aluminum-Si-O-N, Y- 
aluminum-Si-O-N, calcium-aluminum-Si-O-N, Mg-aluminum-Si~0-N. Na-Si-O-N, Systems, 
such as Na-calcium-Si-O-N, Li-calcium-aluminum-Si-O-N, Na-B-Si-O-N, Na-Ba-B-aluminum- 
Si-O-N. Ba-aluminum-Si-O-N, Na-B-O-N. Li-P-O-N, and Na-P-O-N, are known. 
[0010] Especially as a parent used for this invention in these systems, calcium-aluminum-Si-0- 
N system oxy-nitride glass is desirable. As a presentation of calcium-aluminum-Si~0-N system 
oxy-nitride glass, it is desirable that the sum total of five components considers as 1 00-mo| % at 
CaO:20-50-mol % and 203:0.1-30 mol [ of aluminum ] % and SiO:25-60-mol % and AIN:5-50-mol 
oxide [ % and rare earth ] or transition-metals oxide: 0.1-20-mol %. Furthermore, a nitrogen 
content is less than [ 15wt% ] desirably. It is also desirable to contain as a coactivator with 0.1- 
10-mol % of a content in fluorescent glass as a sensitizer by using other rare-earth-elements ion 
as a rare earth oxide. 

[001 1] The emission center added has especially desirable transition-metals ion, such as rare 
earth ion, such as Eu2+, Eu3+ Ce3+, and Tb3+ and Cr3+ Mn2+, among these is desirable. [ of 
Eu2+ ] These emission center ion is incorporated in the solid-state in the form where the 
calcium2+ ion of a parent ingredient is replaced, 

[0012] When producing the oxy-nitride glass fluorescent substance layer which added the 
emission center for an LED chip, the membrane formation technique of oxy-nitride glass is 
indispensable, this invention person is applying a RF spatter, and succeeded in making the 
substrate rear face or epitaxial layer front face of the wafer for blue LED using an III group 
nitride semi-conductor form the oxy-nitride glass fluorescent substance layer which added the 
emission center. Applying the object which distributed the powder of an oxy-nitride glass 
fluorescent substance in resin in addition to a RF spatter can also form membranes. The resin 
used as a binder has desirable cross-linking resin, such as acrylic-acid (meta) system resin, and 
epoxy, urethane bridge formation. UV hardening. These resin may not be the same as the resin 
used for a mould. Although various technique can be adapted, in consideration of the 
homogeneity of thickness, the spin coat method of the method of application is desirable. 
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[0013] It is desirable to form membranes as it is, without carrying out dry etching of the front 
face of the object formed membranes by the high frequency plasma exposure which used Ar as 
the base before membrane formation by the high frequency spatter, and making the open air 
touched on. Moreover, it is also desirable to maintain the object formed membranes at constant 
temperature so that the temperature of the object formed membranes may not change. 
[0014] 

[Example] (Example 1: Example 1 which formed the oxy-nitride glass fluorescent substance at 
the substrate rear face) organic metal chemical vapor deposition (MOCVD) — the epitaxial wafer 
for blue LED in which the epitaxial layer which consists of an III group nitride semi-conductor 
was formed on silicon on sapphire was prepared using law. Generally the laminated structure of 
an epitaxial layer was taken as well-known LED structure. The laminating was carried out by the 
RF-sputtering method which shows below the calcium-aluminum-Si-O-N system oxy-nitride 
glass which added Eu2+ at the silicon-on-sapphire rear face of this epitaxial wafer. 
[0015] RF-sputtering equipment is the arrangement it install a target in the base in a chamber 
and installs a wafer in the head-lining side in a chamber. The Eu2+ addition calcium-aluminum- 
Si-O-N system oxy-nitride glass of the same concentration as a fluorescent substance to form 
and the same presentation was installed as a target. Vacuum suction of the inside of a RF- 
sputtering chamber was once carried out to 10 - 5 or less Pa, and the sink pressure was kept 
for ArlOOsccm (standard cc per minute), O230sccm, and N225sccm at 0.5Pa after that. And 
about 200nm laminating of the calcium-aluminum-Si-O-N system oxy-nitride glass which added 
Eu2+ at the silicon-on-sapphire rear face was carried out, having used impression RF power at 
the time of membrane formation as 1 800W. 

[0016] Thus, the obtained epitaxial wafer for white LED was chip-ized at the same process as 
the time of the usual blue LED production. The sectional view of white LED produced by this 
example 1 to drawing 1 is shown. The chip-ized wafer is pasted up with a metal on the plinth 
which turned.thei epitaxial wafer side down and served as the electrode. A blue light which 
emitted light from the barrier layer of an III group nitride semi-conductor by current impregnation 
is emitted outside from a silicon-on-sapphire rear face, a part excites a fluorescent substance, 
and is changed into a red light from yellow, it is joined to blue luminescence, and the white light 
of high power is emitted.. 

[0017] (Example 2: Example which formed the oxy-nitride glass fluorescent substance on the 
epitaxial wafer front face) an example 1 — the same — MOCVD — the epitaxial wafer for blue 
LED in which the epitaxial layer which consists of an III group nitride semi-conductor was formed 
on silicon on sapphire was prepared using law. After carrying out dry etching to express n mold 
electrode forming face for the epitaxial layer front face of this epitaxial wafer according to a blue 
LED component chemically-modified [ usual ] degree, formation of p mold translucency 
electrode, and formation of p mold electrode pad and carrying out electrode alloying, on p mold 
electrode pad and n mold electrode forming face, the mask was formed so that the laminating of 
the oxy-nitride glass might not be carried out. Subsequently, the laminating of the calcium- 
aluminum-Si-O-N system oxy-nitride glass which added Eu2+ was carried out on about 200nm 
epitaxial layer front face by the same RF-sputtering method as an example 1. After membrane 
formation of oxy-nitride glass removed the mask given on two electrodes by etching. 
[0018] Thus, the obtained epitaxial wafer for white LED was chip-ized at the same process as 
the time of the usual blue LED production. The sectional view of white LED of this example 2 is 
shown in drawing 2 . The chip-ized wafer turns an epitaxial wafer side up, and is fixed on the 
plinth which served as the electrode. A flow is taken using Au line between p electrode on the 
chip produced previously, n electrode, and an electrode terminal. A blue light which emitted light 
from the barrier layer of an III nitride semi-conductor by current impregnation is emitted outside 
from the EPI side upper part, a part excites a fluorescent substance, and is changed into a red 
light from yellow, it is joined to blue luminescence, and the white light of high power is emitted. 
[0019] (Example 3: Example 2 which formed the oxy-nitride glass fluorescent substance at the 
substrate rear face) an example 1 — the same — MOCVD — the epitaxial wafer for blue LED in 
which the epitaxial layer which consists of an III group nitride semi-conductor was formed on 
silicon on sapphire was prepared using law. By the following approaches, the silicon-on-sapphire 
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rear face of this epitaxial wafer was distributed in resin, and the calcium-aluminum-Si-O-N 
system oxy-nitride glass which added Eu2+ was applied to it. 

[0020] The calcium-aluminum-Si-O-N system oxy-nitride glass which added Eu2+ was ground to 
particle-size size extent of 1 micrometer, and this glass powder was mixed into the powder of 
acrylic acid resin. The rate of a volume ratio of glass powder and resin powder is about 10:1. 
After mixing enough, the solvent for acrylic acid resin is added and it stirs further. The field 
which carried out the laminating of the nitride semi-conductor for the epitaxial wafer, and a 
reverse field, i.e., the field of sapphire, are turned up, and it fixes to the plinth of a spin coat 
machine by the vacuum chuck The spin coat machine was rotated and the mixture of the 
solvent prepared previously, resin, and an oxy-nitriding glass fluorescent substance was dropped 
on the silicon on sapphire which rotates. After making coating thickness into homogeneity 
enough, the epitaxial wafer was removed from the spin coat machine, and the solvent was 
removed within the dryer held at 160 degrees C. 

[0021] Thus, the epi wafer for white LED which formed and obtained the oxy-nitride glass 
fluorescent substance layer at the silicon-on-sapphire rear face was chip-ized at the same 
process as the time of the usual blue LED production. The sectional view of white LED of this 
example 3 is the same as drawing 1 . The chip-ized wafer is pasted up with a metal on the plinth 
which turned the epitaxial wafer side down and served as the electrode. A blue light which 
emitted light from the barrier layer of an III-V nitride semi-conductor by current impregnation is 
emitted outside from a silicon-on-sapphire rear face, a part excites a fluorescent substance, and 
is changed into a red light from yellow, it is joined to blue luminescence, and the white light of 
high power is emitted. 
[0022] 

[Effect of the Invention] As stated above, it became possible to produce the white light emitting 
device of efficient high power by making it the structure of having the oxy-nitride glass 
fluorescent substance layer which added the emission center in the light emission section of 
blue LED. Consequently, it becomes possible to produce the white light emitting device which 
suits practical use enough as an object for lighting, and the utility value on that industry is great. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the cross-section structure of white LED which formed the oxy- 
nitride glass fluorescent substance layer at the substrate rear face concerning the examples 1 
and 3 of this invention 

[Drawing 2] Drawing showing the cross-section structure of white LED which formed the oxy- 
nitride glass fluorescent substance layer on the epitaxial layer front face concerning the example 
2 of this invention 
[Description of Notations] 

1 1 Oxy-Nitriding Glass Fluorescent Substance Layer 

1 2 Silicon on Sapphire 

1 3 III Nitride Semi-conductor Layer 

1 4 Electrode 

1 5 Electrode 

1 6 Mounting Lead 

1 7 Inner Lead 

18 Resin Mould 

21 Oxy-Nitriding Glass Fluorescent Substance Layer 

22 Silicon on Sapphire 

23 III Group Nitride Semi-conductor Layer 

24 Light Reflex Mirror 

25 Translucency Electrode 

26 Mounting Lead 

27 Inner Lead 

28 Resin Mould 
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DRAWINGS 
[Drawing 1] 




[Drawing 21 
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